The anatomic hallmark of a double-outlet right ventricle is the separation of the mitral and aortic valves by a band of myocardium. 
T HE CLINICAL and hemodynamic pictures associated with a double-outlet right ventricle with pulmonic stenosis are often identical to that seen in tetralogy of Fallot.1 In both of these complexes, the aorta arises at least in part from the right ventricle, a high ventricular septal defect is present, and the pulmonary outflow tract is narrowed. In general, the techniques for surgical correction of the lesions are somewhat different and, not uncommonly, the ultimate prognosis is more favorable in the tetrad. The two anomalies can be differentiated quite accurately by angiocardiography if both the aortic and mitral valves are visualized.
Embryologic Considerations2
In the early embryo, the heart is represented by a single tube which becomes folded upon itself. The not resorbed, both conus channels remain with the right ventricle and both great vessels will arise from this chamber. The persistent bulboventricular flange will develop into myocardium which is interposed between the aortic and mitral valves in the mature heart.
Tetralogy of Fallot is due to a single embryonic fault, displacement of the conus septum, which develops too far anteriorly. As a result, the conus is divided unequally and the anterior channel is compromised, leading to stenosis of the outflow portion of the right ventricle. Because of its anterior position, the cardiac end of the conus septum is not aligned properly with the ventricular septum, leaving a sizable defect between the two ventricles. The position of the aortic valve is largely determined by the conus septum and, therefore, is also displaced anteriorly, arising astride the ventricular septal defect. The bulboventricular flange, however, does resorb normally, and the aortic and mitral valves are in continuity.
Angiocardiography
In the normal heart, the aortic and mitral valves lie adjacent to each other. Actually, the anterior mitral leaflet and a portion of the noncoronary cusp insert on a common tendinous ring. This can be demonstrated angiographically.
The mitral valve can be identified on a selective left ventricular angiocardiogram, especially during diastole. As the leaflets swing open, they trap contrast material between themselves and the wall of the ventricle. The orifice of the valve is filled with nonopaque blood entering from the left atrium, and the trapped contrast material is seen as a ring surrounding this lueency ( fig.  3 ). This mitral ring indicates the line of attachment of the leaflets. The aortic valve is also best seen during diastole, as the cusps remain relatively quiet when in the closed position. During systole, there is considerable motion and vibration of the cusps so that they are blurred and cannot be clearly identified. Before ejection of the contrast material occurs, the valve cusps are outlined only on their cardiac surface by the opaque blood in the left ventricle. When there is contrast material in both the aorta and ventricle, the cusps are seen as curvilinear lucent lines against the background of opacified blood above and below. Because of the ventricular septal defect, a right xventricular injection will usually suffice to outline the mitral and aortic valves in tetralogy of Fallot and double-outlet right ventricle, and selective catheterization of the left ventricle is rarely required.
In a tetralogy, there is a considerable rightto-left flow across the ventricular septum, as a rule, providing adequate opacification of the left ventricle. The mitral ring can be identified before the left atrium becomes filled with the contrast material reaching it through the pulmonary circulation (fig. 4) . Despite the fact that the flow across the septal defect is almost entirely from left to right in a doubleoutlet right ventricle, the forceful injection of contrast material into the right ventricle usually produces enough backwash through the defect to outline the mitral valve (figs. 5 and 6). This is especially likely in the presence of infundibular or pulmonary valvular stenosis.
If the mitral orifice cannot be accurately localized in the lateral projection of a right ventricular angiocardiogram wxhen the differential between a tetralogy and a double-outlet is considered, the injection should be repeated with the patient in the right posterior obli(que position. In some cases, a selective left ventricular angiocardiogram may be required to establish the diagnosis preoperatively.
Separation of the aortic and mitral valves does not occur in other cardiac anomalies uinless there is transposition of the great vessels. In this instance, the position of the aortic and pulmonic valves are reversed and the mitral valve will then be in continuity with the ptulmonic rather than the aortic valve. The 
